Report of the PARSEL meeting held at the 
The Weizmann Institute of Science  14.05 - 16.05.2007
Present:  Avi, Rachel, Ron and Mira (Wiezmann Institute), Jan and Claus (University of Southern Denmark), Wolfgang and Martin (apologies for late arrival) (IPN) , Jack and Miia (University of Tartu and ICASE), Georgios (University of Ionnina), Claus Bolte (free University of Berlin),  Piotr (Lund University), Cecelia and Pedro (University of Lisbon). 
1.
Greetings


The local hosts, led by Avi Hofstein welcomed everyone and explained the housekeeping arrangements. Thanks were offered for the excellent tour on the previous day and the organising of the Weizmann Institute acquaintance tour
2.
Management matters

The partners discussed a number of management issues

Financial issues

It was noted that the funds could be used for travel, equipment (for some partners) and person-months. It was noted that the funds available for audit were insufficient and they more clarification would be need in this area. 
Reports

It was mentioned that a report would be need for the European Commission by the end of month 12 (i.e. October 2007). Guidelines for this were in the full project document. It was agreed the full document would be available on the website for those who did not have all the appendices.
External appraisers

Section 6.1.8 draws attention to external person to check the operation of PARSEL. It was suggested that David Waddington be approaches about playing such a role. ICASE would approach the chairman of ICASE about also being involved. It was noted that these persons would need to attend the meeting in Greece, this being the 4th meeting of the partners)


Other business matters

Questions were raise about the need for an audit at the end of the first reporting period. This was a matter that the coordinator was asked to clarify.

Plans for the next meeting in Lund

The next meeting in Lund was proposed to link with ESERA. It was suggested the meeting was best immediately before ESERA rather than after. PARSEL would have a symposium in the ESERA meeting and the symposium would be chaired by Wolfgang as PARSEL coordinator


PARSEL website

Plans for the website were presented by Martin. Suggestions were made on the design and comments made on whether the website should be open to all. It was agreed that it would be a close website while material was being compiled. It was agreed that all modules would be included in the website in English.
3. Objectives of PARSEL
Partners were reminded that the specific objectives of PARSEL were:

1. Collecting teaching materials and resources relevant to the project.

2. Classifying the collected materials based on intended use.

3. Developing a model for relevant science teaching/learning based on the materials/resources. 

4. Modifying collected materials/resources based on the model*.

5. Translating exemplar materials and/or resources appropriate for the local situation.

6. Involving a group of teachers in taking ownership of the model by testing exemplar materials. 

7. Initiating and monitoring the testing of translated exemplar materials/ resources in the school situation.

8. Using instruments for determining outcomes from testing of materials.

9. Evaluating materials for relevant teaching based on testing outcomes.

10. Disseminating materials and evaluation outcomes to teachers and other stakeholders nationally, across Europe and beyond.

4.
Guidelines for identifying PARSEL materials


It was pointed out that the guidelines would need to be in two formats (a) related to general classification of modules and (b) the criteria for identifying modules that meet the PARSEL criteria.

(a) 
Classification guidelines



These were put forward as:

Materials are initially grouped as 1, then sub-divided by 2, followed, as appropriate, by 3-6. 

	1.
	Grade Level
	1-6
	7-9
	10-12
	Undergrad

	2.
	Subject Area
	Biology
	Chemistry
	Physics
	Science

	3.
	Module, resource, or unit
	Module
	Resource
	Unit

	4.
	Anticipated teaching time (number of lessons)
	1-2
	3-5
	6-8
	9-12
	>12

	5.
	Curriculum emphases
	(Key words to be added)

	6.
	Overall Goals/ Objectives
	(To be added)


After general discussion, it was agreed that no material would be collected and tested in the grade 1-6 level and the undergraduate level. However recognising the different systems in European countries, materials may related to (for example) grades 7-9 in some countries but be seen as 6-8 in others. The grade 7 and grade 12 boundaries were thus to be guidelines rather than be definitive.
It was also agreed that no material should be less that 4 lessons and that going beyondf 10 lesson was seen as problematic for trying out in other countries. Therefore the length of materials (timewise) was limited to 4-10 lessons.
Partners were not sure whether a table was needed to include the information for classification or that this cold simply be part of the frontpage (or frontpages if it was more than 1 page). This would be clarified in the next meeting. However information on curriculum  topics covered and objectives or competencies was seed as important

(b) Criteria Form

Partners were presented with a draft criteria form (appendix 1) for discussion.  In general the partners felt that it was not sufficiently explicit. The felt that have the descriptors at to ends of a spectrum was unnecessary. It was agreed each partner would need to be given time to make details comments.

A criteria form related to textbooks was put forward as coming from the AAAS (in the US). This form was also considered, but in dealing with textbooks, the form was inappropriate in places (appendix 2). Nevertheless it indicated how more detail could be included
An important comment made was that the criteria form was not backed by any theoretical underpinning. This led to a discussion on Activity Theory, this being the theoretical grounding indicated in the project document. It was pointed out that Activity Theory relates to Vygotskian ideas on zone of proximal development. It point to the notion that a student has needs and when activated become motives to work towards meeting this need. Fulfilling the need is undertaken by activity supported by actions and operations. The cycle is completed by reflection based on results.  

In general it was noted that each point in the criteria form should be geared to one idea only. Partners were given until the 7th June to put forward their suggestions to the lead partner for workpackage 2 and the lead partner was given until 15th June to circulate a revised version.  

5.
Initial thoughts on Evaluation instruments

The discussion did not really centred around the evaluation of the PARSEL modules (this would be for the next meeting in Lund) but rather considered the assessment component within the modules. Student assessment was considered in terms of 


a) 
Formative assessment

b) 
Summative assessment

Examples for instruments for use by teachers for gaining formative and summative assessment are given in appendix 4.
Partners agreed that assessment was an important component of PARSEL modules and hence needs to be included as a separate component. However the form this assessment took was left for the individual partners to determine.
6. Materials presented by Partners

Partners were asked to bring and present one module to illustrate the direction of the modules they were developing or adapting. Most partners were able to illustrate a little of their modules either from a printed version or by means of powerpoint. 

From the presentations, partners saw that there were diverse views on the format of PARSEL modules.

a) can a module cover a whole term, but be split into sub-modules ?

b) do modules need a social component ?

c) isn’t motivation the key factor and this needs to be explored further ?

d) must modules teach science concepts or can the be for revision ?   

Little discussion follows on this points as time did not permit. It was felt that for the next meeting small group should be formed so that they could explore modules in more depth and spend more time on practicalities rather than philosophising.

The follow points emerged from the discussion related to the 4 questions
A module needs to be self contained and should meet the PARSEL objectives and philosophy. The ‘education through science’ approach suggested that education goals beyond conceptual science and be incorporated in each module. If the education through science approach was to be linked to relevance and popularity, then it was not appropriate to rely solely on motivational aspects by the teacher but to incorporate wider education attributes.
Partners also felt that it would prove almost impossible to try out a module in another country if the length exceeded 10 lessons.

The potential need for a social component drew strongly differing points of view. While in one camp social components were seen as essential to relate the science to the society and that the goal of science education was towards responsible citizenship, the other camp viewed the motivation of students to learning science the key and that applications of science were enough and the goal was more towards understanding science in the service of man (public understanding of science).  This issue was not resolved, although it was pointed out that the project document had been written with the responsible citizen goal in mind and that the social component was specifically mentioned.
A presentation by Claus Bolte brought motivation to the fore. The slides associated with the presentation are given in appendix 5. This illustrated the type of theoretical background that can be brought to bear on the evaluation of the modules and the type of studies which can be considered.
It was agreed that the modules were for teaching and definitely not seen as revision modules. This suggests that the teaching of the science concepts need to be within the module (If they are not, it means the science concepts need to be taught beforehand. And if this is the case, how were they taught previously in a popular and relevant fashion ??). The project document draws attention to the focus on popularity and relevance and this is intended for the whole of science teachers (not simple one component or one goal within science education).
7. Modules specifications

It was agreed among the partners that each partner would

a) Create or adapt 6 modules and translate these into English for the next meeting. This would lead to 54 PARSEL modules.

b) That partners were expected to try out a minimum of 9 modules (6 can be from those compiled by the partner).  The implication here is that half the modules would not be tried out in at least 2 countries.  

c) It was recognised that a modules should be tried out by more than one teachers. But no necessarily at the same time.

d) It was felt that a minimum of 5 teachers would be needed to be part of the trying out of modules team.

e) There was concern about the willingness of teachers to try out some modules. Care is needed in compiling modules that it does not cover too diverse an area with respect to the school science (biology or chemistry or physics) curriculum. This could render the modules being inappropriate on some countries and hence rejected by teachers.

f) It was recognised that teachers would need guidance before they could try out modules. It is very likely that the teachers would need payment to be involved. This would need to come for the person months associated with workpackages 3, 4, and 5. Each partner would need to determine how this aspect is best put into operation.
8.
Consolidation of Guidelines for materials (see slides presented at the Lisbon meeting for more detail). 
a) The material should be seen to be in line with the STL philosophy and hence have an Education through Science thrust.

b) A major, if not the only purpose of the materials, is to promote the popularity and relevance of science education where -

c) Popularity is seen as being interesting, useful, meaningful, attainable, ideas transferable (i.e. applicable), and. 

d) Relevance is seen as related to present/future life, student experiences and needs or aspirations and/or related to the perceived needs of the society which includes industry (and hence careers).  (But is not really taken to mean relevance to the curriculum as such, even though this could be seen as a student indicated relevance e.g. for the terminal examination) 

e) The materials should be seen as Innovative (related to the trends in science education and to modern views of scientific literacy) and thus be original, novel and not really material taken from a textbook or workbook.  The Innovation of the material may embrace:

Actual design of the Material;
a) Relevance of context (content) and the title of the material (module/ resource/unit); 

b) The types of student activities

c) Teaching and feedback (assessment) approach.
d) Materials are most likely to be supplementary materials and related to the teaching of one lesson (rare), or a number of lessons (more usual). The materials are in the form of a module (if geared solely to the teacher), a resource if this is the specific function (worksheet, additional or reference materials, etc), or a unit if geared to students. Each material will have a front title page, a PARSEL form, a student activity part, a teaching guide part, an assessment part and if appropriate, a teacher note component. (In the electronic version each component would be separate files). 

e) The materials are designed to be used by the teacher directly (taking note that the materials need to allow teacher ownership and thus the teacher may wish to modify the material to suit the specific situation). Resources to be considered (worksheets for example) need to have appeal for the teacher and provide sufficient philosophical support to allow the teacher to use the material by gaining ownership).
f) The materials should give guidance as to the teaching direction (sequencing) and give emphasis to key teaching components, while allowing for teacher adaptation. 

Excluded materials are seen as: 

a) Curriculum documents, no matter how detailed.

b) Textbook material.

c) Ministry of Education guidelines (which relate to a specific curriculum).

d) Individual worksheets, Experimental instructions, or Examination papers which are in isolation from a philosophical approach.

e) Non-innovative materials (especially materials that are subject content driven and exclusively subject concept focussed).

f) Academic papers.

g) In general, materials written solely for students rather than for the teacher (only excluded because of the degree of translation needed).
Key components of the materials (not all components may be present in the actual materials collected, but it is expected that they would be added before putting the material forward for consideration as fully-fledged PARSEL materials). 

a) Indication of the part of the curriculum covered (year level, topic, etc) . 

b) States the intended targets of learning (learning outcomes to be gained by students).

c) Includes a Teaching Approach (in as much detail as appropriate).

d) Gives Student Activities (which are designed to help the student achieve the learning intended).

e) Includes an Assessment of whether the intentions have been achieved by some, or all the students (see later on formative assessment).
f) Provides Notes for the teacher related to the science content, facilities need or more detailed explanations of the approach, assessment, etc.  
Each PARSEL material is expected to: 
a) Start from and promote a society perspective - a concern, or an issue (this  does not mean each lesson has a society focus, but the society link is promoted, especially through the title and the initial lesson). 

b) Clearly promote learning (has an education focus) within the intentions of an expected curriculum (priority is on having an educational, rather than simply a science content focus)
c) Includes strong student participatory components (includes student activities as either individual, within a group, or both).
d) Presents interesting and relevant challenges to students (it is clearly seen as being at an appropriate educational level for the intended audience)? 
e) Clearly identify the learning to be promoted; how the student activities are related to this; and how to determine whether the learning has been achieved (assessment/feedback component)?

APPENDIX 1

Draft Criteria Form

B.
Quality
       Identify the material on the scale 1-5 for each component
	
	scale
	

	
	1
	2
	3
	4
	5
	

	Potential for teacher ownership of the teaching using the material
low
	
	
	
	
	
	Potential for teacher ownership of the teaching using the material 

high

	Material geared to understanding the science &/or technology
	
	
	
	
	
	Material geared to promoting learning for responsible citizenry

	Scientific (uni-focus on patterns and/or big ideas in science)
	
	
	
	
	
	Educational (wider focus encompassing cognitive, personal &/or social learning )

	Scientific education in terms of knowledge of facts, theories, laws, models/symbols, exercises 
	
	
	
	
	
	Science educational in terms of problem solving, creative thinking, reasoning, decision making, challenges for students

	Title of material scientific focussed only
	
	
	
	
	
	Title of material societal focus using familiar words-  (with scenario)

	Content sequenced (curriculum conceptual relevance seen as ‘fundamental to complex’)
	
	
	
	
	
	Context sequenced (content on ‘need to know’ basis) –socially relevant reasons for gaining conceptual science

	Nature of Science seen as informational truths, socially independent, facts leading to theories leading to laws
	
	
	
	
	
	Nature of Science stressed as tentative, empirical, culturally embedded,  theories independent of laws

	Experimentation as verification of theories (gains in process skills low)
	
	
	
	
	
	Experimentation part of enquiry

(process skill gains high)

	Little Student ownership (strongly teacher guided)                         low
	
	
	
	
	
	Student ownership through participation                      high

	Feedback limited geared to summative; ‘end of chapter’ exercises
	
	
	
	
	
	Feedback drives learning; formative approaches dominant involving observation, oral questioning and marking of written work


Not all STL quality measures may be apparent, or applicable. 

All identified qualities should be 3 or higher on the scale indicated. 
APPENDIX 2
Material evaluation form

– Drawing from AAAS “Curriculum Materials Analysis Procedure”

	
	
	Low 1
	2
	3
	4
	High 5

	Category I: Providing a Sense of Purpose for Students

	

	A
	Does the material convey an overall sense of purpose and direction that is relevant and popular to students and aimed at the learning goals?
	
	
	
	
	

	

	B
	Does the material convey to the students a purpose for each lesson or activity (aimed at the learning goals) and relate it to other lessons or activities?
	
	
	
	
	

	

	C
	Does the material involve students in a sequence of activities that takes the students’ perspectives into account and systematically builds toward acquisition of the learning goals?
	
	
	
	
	

	

	Category II: Building on Student Ideas

	

	A
	Does the material specify and address the prerequisite knowledge and/or skills that are necessary for understanding the learning goals?
	
	
	
	
	

	
	
	
	
	
	
	

	B
	Does the teacher’s guide put forward suggested strategies for achieving the learning outcomes and indicate how the student activities relate to the learning outcomes?
	
	
	
	
	

	
	
	
	
	
	
	

	C
	Does the material include questions and/or tasks to help teachers to guide their students to think about issue and/or phenomena related to the learning goals before these goals are introduced?
	
	
	
	
	

	
	
	
	
	
	
	

	D
	Does the material assist teachers in explicitly addressing students’ needs relevant to the learning goals?
	
	
	
	
	


	

	Category III: Engaging Students with a Real World Scenario

	

	A
	Does the material provide a suitable scenario to guide the student learning related to the learning goals?
	
	
	
	
	

	

	B
	Does the material provide for appropriate student experiences deriving for the scenario that are explicitly linked to the learning goals?
	
	
	
	
	

	Category IV: Developing student learning related to the goals

	

	A
	Does the material suggest ways to use evidence to help students develop a sense of the validity of the conceptual and process learning goals?  
	
	
	
	
	

	

	B
	Does the material introduce terms and procedures in the context of experiences geared to the scenario and use them to communicate effectively about the learning goals?
	
	
	
	
	

	

	C
	Does the material include comprehensive educational learning goals?
	
	
	
	
	

	

	D
	Does the material explicitly include teaching addressing the development of the nature of science ?
	
	
	
	
	

	

	E
	Does the material promote personal skills related to the learning goals?
	
	
	
	
	

	

	F
	Does the material include appropriate social value learn goals and a teaching strategy for this?
	
	
	
	
	

	

	Category V: Promoting Student Thinking about Experiences and Knowledge

	

	A
	Does the material routinely include suggestions for having each student express, clarify, justify, interpret, solve problems and make justified decisions to achieve the learning goals and for having students get feedback?
	
	
	
	
	

	

	B
	Does the material include questions and/or tasks that guide student interpretation and reasoning about relevant phenomena, representations, and/or readings related to the learning goals?
	
	
	
	
	

	

	C
	Does the material suggest ways to have students check and reflect on their own progress following instruction related to the learning goals?
	
	
	
	
	

	

	Category VI: Assessing Student Progress

	

	A
	Assuming a match between the curriculum material and the learning goals, are suggestions included for the formative assessment of  student progress towards achievement of the learning goals?
	
	
	
	
	

	

	B
	Does the material include assessment questions and/or tasks that require students to show, use, apply, explain, solve or make decisions or otherwise communicate their understanding of the knowledge and/or skills specified in the learning goals?
	
	
	
	
	

	

	C
	Are the student activities likely to be effective for assessing the learning specified in the learning goals?
	
	
	
	
	

	

	D
	Is guidance consistently provided to students for using assessment outcomes to address the learning goals?
	
	
	
	
	

	

	Category VII: Enhancing the Learning Environment for Students

	

	A
	Does the material help teachers improve their understanding of the science, mathematics, and technology concepts needed for teaching the material?
	
	
	
	
	

	

	B
	Does the material suggest a strategy that helps to create a classroom environment that welcomes student curiosity, rewards creativity, encourages a spirit of healthy questioning, and avoids dogmatism?
	
	
	
	
	

	

	C
	Does the material help to create a classroom community that encourages high expectations for all students, enables all students to experience success, and provides all different kinds of students with a feeling of belonging in the classroom?
	
	
	
	
	


APPENDIX 3
TASK FOR ALL PARTNERS RE: SPECIFYING PARSEL MODULES

Following the agreement during the PARSEL meeting in the Weizmann Institute,

partners are requested to react to the following as a first attempt at specifying PARSEL Modules (and to return comments by the 7th June).

Specifically, please

1. Carefully go through the suggested material and especially the instrument intended to determine whether a module can be classified as a ‘PARSEL module’.
2. Pay careful attention to the style of presentation, use of language, ease of use of instrument, etc   Suggest modifications, additions, deletions as appropriate.
3. [If you are concerned that you may not understand the language of specific parts, I recommend translating the instrument into your native language, then asking another independent person to back-translate it into English so that the original and the new version can be compared (I can offer to do the comparing if you don’t have sufficient confidence in yourself to do this). If the two versions are in close proximity, your understanding can be considered appropriate].

4. In the instruments, please identify

a) Headings considered inappropriate  (these are given in bold)

b) Omissions (as a heading)

c) Redundancy (as a heading) 

            Suggest modifications as appropriate.

5. Check the statements related to each heading. Identify

a) Inappropriate, or poorly worded statements

b) Omissions (additional statements to add)

c) Redundancy (statements overlapping)

             Suggest modifications as appropriate

       6.   Add other comments, recommendations, etc related to the content and the format.

Thank you

PARSEL Modules

PART 1   Introducing the Philosophy and Terminology

1.
PARSEL (popularity and relevance of science and education for scientific literacy) modules adopt an ‘Education through Science’ approach. The ‘Education through Science’ is seen as the intended approach to enhancing scientific literacy. And enhancing scientific literacy is seen as the target in meeting the society goal of educating students for responsible citizenry. ‘Education through science’ is seen as fundamentally different from the widely held perception in science education circles of ‘Science through Education’.

(For more information see Reference (supplied on request)   Holbrook, Jack and Rannikmae, Miia (2007).  Nature of Science Education for Enhancing Scientific Literacy, International Journal of Science Education) 

NOTE:  Some comment is needed related to mathematics e.g. can mathematics be included as part of scientific literacy, or do we include mathematics literacy alongside scientific literacy?
2.
Meaning attached to: 

a)
Scientific literacy or scientific and technological literacy (STL) is seen as ‘developing the ability to creatively utilise sound science knowledge in everyday life, or in a career, to solve problems, make decisions and hence improve the quality of life’. 
NOTE   How does mathematics fit into this ?

b)
Education through Science recognises:

· Science education is part of Education.
· Educational aims are automatically science education aims.
· Educational aims are culturally and country specific, but broadly encompass – development of the nature of science, development of intellectual abilities, promoting of positive attitudes and increasing personal attributes and promotion of values education encompassing societal desired, social , moral, ethical, personal, economic and environmental, values. 

NOTE   Mathematics can easily be incorporated separately into the above if it is decided that scientific does not include mathematics.
3.
Defining PARSEL terminology – a suggestion

The following is an attempt to give meaning to terms in the ‘PARSEL context’.  The meaning put forward may differ from that used by others. The purpose of putting this forward is so that we can reach consensus on the use of terms, but the meaning, as put forward, is tentative and subject to change, based on comments and suggestions by PARSEL partners.   
Goal  - a very general target. For example a politician could specify the goal of education ‘to produce responsible citizens’.

Aim – this also is a very broad target, but is usually expressed by educationalists. For example, curriculum developers may put forward an aim of education as developing the aesthetic appreciation of nature and the empirical world.  

Objective – this can be general, or expressed in a more specific format. As a general statement, it is similar to an aim, but often expressed in a slightly more detailed manner. For example, an objective of education might be to acquire tolerance of opinions expressed by others.  A specific objective would take the general objective statement and break it down into sub-components and provide something recognisable for use by teachers in the classroom. For example, a specific objective related to tolerance could be willingness to listen to the views of others in groupwork, or show respect for the views put forward by others during group discussions.

Competency – this is similar to an objective, but is an indicator of what the student is expected to achieve, not necessarily in the module, but for which the module plays an important role  - for example, acquire argumentation skills.

None of the above is expressed in a measurable format. For that, it is usual to put forward learning outcomes. These are very specific and the attainment of them can be (not necessarily will be) determined directly within a given module or even a given lesson by the teacher for each student. For examine, a learning outcome in the area of tolerance could be – at the end of the module, students are expected to be able to write down 2 opinions expressed by other students which are considered inaccurate or inappropriate and point out why, in the opinion of the student,  this is considered to be the case.   

The learning outcomes, quoted for the module, can be referred to as a learning target so as to distinguish them from a learning outcome directly coming from an individual lesson. For example, a learning outcome from an individual lesson might be – at the end of the lesson, students are expected to be able to reach an agreed yet justified consensus on a decision regarding the socio-scientific issue discussed in groups (e.g. should zero emission cars be made compulsory).  
PART 2 

Classifying PARSEL Modules

Each module is classified using the PARSEL form. Below are some notes to aid the classification.

1.    Subject area.     Please restrict this to one of the following:

 Biology, Chemistry, Mathematics, Physics, Science

(Science thus covers General Science, Integrated Science, Physical Science, Biological Science, etc. Mathematics includes Algebra, Geometry, Trigonometry, etc)  

2.    Grade level   Please restrict this to Junior secondary (probably grades 7-9) or Upper or Senior secondary (probably grades 10-12).   We have agreed to not to produce PARSEL modules (at this time) which have a primary focus, nor a university undergraduate focus.
3.    Anticipating teaching time.   Please record teaching time in terms of the number of anticipated lessons (where a lesson is of 40-50 minutes duration – and hence 80-100 minutes could be regarded as 2 lessons if separate, or a double lesson if joined)

Criteria statements to be used to determined whether each module is appropriate to be labelled a ‘PARSEL module’ 

Modules to meet the following structure:

1. Has adequate descriptor (completed PARSEL form) 


Yes/No

2. Has suitable competences/objectives/learning outcomes for module  
Yes/No

3. Has suggested student activities (which enable activities in each lesson)
Yes/No

4. Has suggested teaching guide giving suggested teaching sequence  

Yes/No

5. Has a suitable assessment strategies allowing strong teacher feedback
Yes/No
6. Has teacher notes to support teaching, if appropriate



Yes/No
All (except 6) need to be checked as YES for final acceptance

NOTE
     

The teaching guide is meant as suggested ‘didaktic’ support for the teacher, especially in providing a possible sequence for teaching and also for indicating components which are intended to be emphasized.

The teacher notes is meant as additional material which the teacher may find helpful such as the conceptual science background related to the real life situation, possible student worksheets (not included in the student activity because the teacher needs the freedom not to use or to modify), references to support material, etc.

If the above is accepted by all partners, then each partner will need to modify their modules to comply with this structure before the meeting in Lund.  

Meeting PARSEL criteria requirements for inclusion as a ‘PARSEL module’ (PARSEL =  promoting popularity and relevance of science education for scientific literacy)   

- this instrument is intended to describe the PARSEL model for T-L materials
	
	

	
	1
	2
	3
	4
	5

	Module is designed to be seen, by teachers of science/ maths subjects, 

as popular and relevance for students as indicated by:

	1.   conveys an overall sense of purpose and direction based on student prior real life experiences and/or future concerns, building on students’ prior learning both within and without the school and setting learning targets which are seen as student relevant at the grade level(s) indicated.
	
	
	
	
	

	2.   conveys a perceived sense of purpose for each lesson or activity (aimed at the learning outcomes) which is related to the overall real life thrust of the module as a whole and is educationally appropriate.
	
	
	
	
	

	3. learning objectives/outcomes indicated in the module are appropriate and sufficiently comprehensive to meet ‘education through science’ expectations.
	
	
	
	
	

	4. adopting an approach, or approaches,  which is/are perceived as being suitable for use by teachers to address the overall sense of purpose for learning.
	
	
	
	
	

	5. intending to create a classroom climate which welcomes student curiosity, rewards creativity, encouraging a spirit of healthy questioning, discussion and reasoning and in general is perceived as aiding ‘learning to learn’ by students.
	
	
	
	
	

	

	Potential for teacher ownership of the teaching based on the module
 is high as indicated by:

	1.   The teaching guide are sufficiently detailed to guide teachers, but gives suggest6ed strategies only.
	
	
	
	
	

	2.  The assessment strategies are sufficiently detailed to guide teachers towards formative, and, if appropriate, summative assessment,  but  gives suggested strategies only.
	
	
	
	
	

	3. Teacher notes are included where there is a perceived need to help teachers in realising the science concepts related to real life situations and/or needed to give teachers confidence in teaching the module.
	
	
	
	
	

	

	Material is geared to promoting learning for responsible citizenry 
(STL) as indicated by:

	1.  learning objectives/ outcomes given across a spectrum of intended student educational gains beyond acquisition of science concepts.
	
	
	
	
	

	2. sees scientific literacy as not based solely on acquisition of science content/concepts (such as in addressing public understanding of science).
	
	
	
	
	

	

	The module is seen as relating to ‘Education through Science’ 
(encompassing learning objectives which are cognitive, personal & 
social learning) as indicated by: 

	1.  having learning goals and learning outcomes which include attitude and/or personal aptitude gains (for example, safe working, tolerance towards views of others).
	
	
	
	
	

	2. having learning goal and learning outcomes which include cooperative, collaborative and/or leadership learning skills.
	
	
	
	
	

	3. having learning goals and learning outcomes which include nature of science and/or involve developing a sequence of process skills related to problem solving.
	
	
	
	
	

	4. having learning goals and learning outcomes which include socio-scientific decision making in a real life situation.
	
	
	
	
	

	

	Intended scientific learning is high in terms of problem solving, 
creative thinking, reasoning, decision making, or challenges for 
students as indicated by:

	1. module provides an appropriate balance of firsthand and vicarious experiences stemming from the real world phenomena being addressed which are explicitly linked to the range of conceptual science learning goals.
	
	
	
	
	

	2. includes aspects such as planning an investigation, discussing procedures, information search, developing instruments for surveys, etc, role playing, developing argumentation skills and/or making justified socio-scientific decisions, besides conceptual science acquisition.
	
	
	
	
	

	

	Title of the module has a society focus using words familiar to 
students  (with scenario) as indicated by:

	1. omitting, from the title, conceptual science terminology to be acquired through studying the module (which is unfamiliar and perhaps daunting to the students).
	
	
	
	
	

	2. illustrating a real life situation as the starting point and  amplifying this by a scenario and/or questions. 
	
	
	
	
	

	

	Relevance is high through the sequencing of the learning, starting 
from a contextual situation and with science content/concepts included 
on a ‘need to know’ basis, as indicated by:

	1.  sequence of activities logical, taking into account the students’ perspective and systematically moving from real life experiences to gaining educational (especially conceptual competencies), to utilising the educational (especially conceptual) gains to be better equipped to make decisions on real life situations. 
	
	
	
	
	

	2. specifies, and checks for, acquisition of prerequisite knowledge and skills necessary for the learning gains through studying the module.
	
	
	
	
	

	3.  introduces terms and procedures on a ‘need to know basis’ to assist students in meeting the learning objectives/outcomes.
	
	
	
	
	

	

	Nature of Science stressed as tentative, empirical, culturally 
embedded,  theories independent of laws as indicated by:

	1.  suggesting ways for students to use empirical evidence, to assist relevance of the learning objectives/outcomes, towards explanations, problem solving and/or decision making.
	
	
	
	
	

	2. avoiding dogmatism, or a culturally independent  ‘right answer’ and/or ‘right method’ approach.
	
	
	
	
	

	
	
	
	
	
	

	Experimentation is included part of enquiry (that is process skill gains 
are high) as indicated by:

	1. inclusion of  enquiry learning, constructivist approaches and/or experimental problem solving. 
	
	
	
	
	

	2. adequate attention being paid, as appropriate, to availability of materials or potential alternatives, including student made equipment. 
	
	
	
	
	

	

	Student ownership through participation is anticipated to be high 
as indicated by:

	1. including questions and/or tasks for students which directly relate to the learning objectives/outcomes and which provide guidance to the student and teacher on progress being made.
	
	
	
	
	

	2. guiding teachers to explicitly address students ideas relevant to the learning objectives/outcomes.
	
	
	
	
	

	3.  being perceived as including relevant and sufficient learning experiences for students to attain the learning outcomes intended.
	
	
	
	
	

	4. allowing adequate opportunities for students to express, clarify, justify, interpret, and represent his/her ideas about the learning outcomes and for having adequate opportunities to gain feedback on the learning.
	
	
	
	
	

	5. supporting the teacher in creating a classroom community that encourages high expectations for all students. Enables all students to experience success, and aids the teacher in providing all students with a feeling of belonging and being involved in popular and relevant learning.
	
	
	
	
	

	

	Feedback driving learning (from teacher to student and student 

to teacher); formative approaches included involving observation, 
oral questioning and/or marking of written work as indicated by:

	1. includes suitable (effective) formative assessment suggestions (questions and/or tasks) which enable the teacher to specifically ascertain student progress towards acquisition of each learning outcome as part of teaching..
	
	
	
	
	

	2. student activities having a direct relationship with the learning goals and learning outcomes.
	
	
	
	
	

	3 including adequate ways for students to check and reflect on their own progress in trying to acquire the learning objectives/outcomes.
	
	
	
	
	

	4  includes suitable summative assessment suggestions should these be deemed relevant for the learning situation.
	
	
	
	
	


NOTES:

I offer no descriptor of the meaning of 1-5 for the evaluative columns on the right-hand side, but clearly the intention is to develop modules that have the highest rating (relate to column 5) for all descriptors.  As this instrument is internal for PARSEL partners, I hope the meaning of 1-5 can be gained by consensus. However the instrument may also be seen as a beginning towards an instrument for soliciting teacher feedback from trying out the materials.  

I suggest that an important task at the Lund meeting will be to check modules, produced by other partners, for acceptance that they do correspond to the intention given by these criteria. Therefore, in sending back comments, please check that your suggestions for amendments relate to each of your intended modules.   

If the final consensus version coming from all partners does not comply with your current modules, please amend the English version of your modules, before the Lund meeting in line with the consensus version. 

APPENDIX 4    (a)
Formative Assessment

This is intended as a measure to determine whether the learning planned for the lesson has actually taken place.  The measure can take place on any suitable scale, which may be numerical (1-3, 1-5, 1-10 etc), or it may be more judgemental (achieve the learning, partially achieved the learning, did not achieve the learning).  Each intended learning outcome can be measured separately. The assessment may, or may not, be formally recorded. 
The assessment instruments are presented in 3 parts 
1. Assessment through Teacher Oral Questioning; 
2. Assessment from a Written Record; 
3. Assessment by Teacher Observation.

Part 1
An example of an assessment tool: "Student assessment tool based on the Teacher's Oral Questioning within the class"

	
	Dimension
	Criteria for evaluation

The student:
	Date

	
	
	
	
	
	
	

	1
	Questions to individuals in a Whole Class setting
	Answers questions at an appropriate cognitive level using appropriate scientific language
	
	
	
	

	
	
	Shows interest and a willingness to answer
	
	
	
	

	
	
	Willing and able to challenge/support answers by others, as appropriate
	
	
	
	

	2
	Questions to the group
	Able to explain the work of the group and the actions undertaken by each member  
	
	
	
	

	
	
	Understands and can explain the science involved using appropriate language
	
	
	
	

	
	
	Willing to support other members in the group in giving answers when required
	
	
	
	

	
	
	Thinks in a creative manner, exhibits vision and can make justified decisions
	
	
	
	

	3
	Questions to individuals in the group
	Able to explain the work of the group and actions taken by each member
	
	
	
	

	
	
	Understands the purpose of the work and shows knowledge and understanding of the subject using appropriate scientific language
	
	
	
	

	
	
	Can exhibit non-verbal activity (demonstrate) in response to the teacher’s questions, as appropriate
	
	
	
	


Part 2  
An example of an assessment tool: "Student assessment tool based on the Teacher's Marking of Written Material"

	
	Dimension
	Criteria for evaluation

The student:
	Date

	
	
	
	
	
	
	

	1
	Writes a plan or report of an investigation

	Puts forward an appropriate research/ scientific question and/or knows the purpose of the investigation/experiment
	
	
	
	

	
	
	Creates an appropriate investigation or experimental plan to the level of detail required by the teacher
	
	
	
	

	
	
	Puts forward an appropriate prediction/hypotheses
	
	
	
	

	
	
	Develops an appropriate procedure (including apparatus/chemicals required and safety procedures required) and indicates variables to control
	
	
	
	

	2
	Record experimental data collected
	Makes and Records observations/data collected appropriately (in terms of numbers of observations deemed acceptable/accuracy recorded/errors given)
	
	
	
	

	3
	Interpret or calculate from data collected and making conclusions
	Interprets data collected in a justifiable manner including the use of appropriate graphs, tables and symbols 
	
	
	
	

	
	
	Draws appropriate conclusions related to the research/scientific question
	
	
	
	

	4
	Answers questions

	Provides correct written answers to questions given orally or in written format
	
	
	
	

	
	
	Provides answers in sufficient detail especially when called upon to give an opinion or decision 
	
	
	
	

	5
	Draws charts/ diagrams/tables/ models/symbolic representations.

	Able to provide graphical representation as required 
	
	
	
	

	
	
	Able to present graphical representations of a suitable size and in suitable detail
	
	
	
	

	
	
	Able to provide full and appropriate headings for diagrams, figures, tables
	
	
	
	

	6
	Scientific or socio-scientific reasoning
	Illustrates creative thinking/procedures in solving problems 
	
	
	
	

	
	
	Gives a justified socio-scientific decision to an issue or concern, correctly highlighting the scientific component 
	
	
	
	


Part 3  
An example of an assessment tool: "Student assessment tool based on the Teacher's Observations within the classroom"

	
	Dimension
	Criteria for evaluation

The student:
	Date

	
	
	
	
	
	
	

	1
	Functioning in the group during experimentation or discussion

	Contributes to the group discussion during the inquiry phases (raising questions, planning investigation/experiment, putting forward hypotheses/predictions, analyzing data, drawing conclusions, making justified decisions). 
	
	
	
	

	
	
	Cooperates with others in a group and fully participates in the work of the group.
	
	
	
	

	
	
	Illustrates leadership skills – guiding the group by thinking creatively and helping those needing assistance (cognitive or psychomotor); summarising outcomes.
	
	
	
	

	
	
	Shows tolerance with, and gives encouragement to, the group members.
	
	
	
	

	2
	Performing the investigation or experiment


	Understands the objectives of the investigation/experimental work and knows which tests and measurements to perform.
	
	
	
	

	
	
	Performs the investigation/experiment according to the instructions/plan created.
	
	
	
	

	
	
	Uses lab tools and the measurement equipment in a safe and appropriate manner.
	
	
	
	

	
	
	Behaves in a safe manner with respect to him/herself and to others.
	
	
	
	

	
	
	Maintains an orderly and clean work table.
	
	
	
	

	3
	Presenting the investigation or experiment orally


	Presents the activity in a clear and practical manner with justified decisions.
	
	
	
	

	
	
	Presents by illustrating knowledge and understanding of the subject.
	
	
	
	

	
	
	Uses precise and appropriate scientific terms and language.
	
	
	
	

	
	
	Presents with clarity and confidence using an audible voice.
	
	
	
	


(b)
Summative Assessment
While the formative assessment is intended to support learning (assessment for learning), the role of summative assessment is to determine achievement after the teaching (assessment of learning). 

Achievement based on a number of components can be combined for summative assessment using an appropriate weighting system. This is often by assigning a percentage to each component and then combining to give a percentage mark. Examples are given below:

Example of Student Evaluation Tool Based on the Teacher's Observations

Experiment's Name: _________________

Date: _____________________________

	Dimension
	Criteria for evaluation

The student:
	Students' name in 

the group

	
	
	
	
	
	

	Performing the experiments (at the pre-inquiry and inquiry phases)
5%
	Performs the experiment according to the instructions
	
	
	
	

	
	Maintains an orderly and clean work table
	
	
	
	

	
	Knows which tests and measurements to perform
	
	
	
	

	
	Uses properly the lab tools and the measurement equipment
	
	
	
	

	
	Average
	
	
	
	

	Functioning in the group

5%
	Contributes to the group discussion during the theoretical inquiry phases (raises questions, asks questions, formulates hypotheses, designs the experiment, draws conclusions) 
	
	
	
	

	
	Has patience for the group's members
	
	
	
	

	
	Knows and understands the objectives of the inquiry's various phases (active observation)
	
	
	
	

	
	Thinks in a creative manner and exhibits vision
	
	
	
	

	
	Average
	
	
	
	

	Presenting the experiment -orally

10%
	Presents the activity in a clear and practical manner
	
	
	
	

	
	Presents knowledge and understanding of the subject
	
	
	
	

	
	Uses precise and proper scientific language 
	
	
	
	

	
	Average
	
	
	
	


Example 2   Tool that Assesses a Report of an Inquiry Experiment 

Name of experiment: _____________


Date: ___________

Names of students in the group: ______________________________________

	Component
	Dimensions
	Criteria for the assessment
	Assessment
	Average

	Observations

(at the pre-inquiry stage and during the inquiry)

10%
	Recording and organizing the observations
	Record various observations (include qualitative and quantitative components)
	
	

	
	
	Record precise and detailed observations
	
	

	
	
	Distinguish between the observation and the interpretation (describe the observation and do not interpret)  
	
	

	
	
	Organize the observations in a logical manner (in a table based on the experiment’s stages)
	
	

	The theoretical stages of the inquiry

35%
	Asking the questions
	Ask a variety of questions (at least 5 questions)
	
	

	
	
	Ask relevant questions (appropriate to the findings from the pre-inquiry phase)
	
	

	
	The research question
	Select a relevant research question for the pre-inquiry phase
	
	

	
	
	Select a research question that can be examined in the school’s lab
	
	

	
	
	Ask the research question in a clear and relevant manner (based on the rules)
	
	

	
	
	Ask a high level research question (if possible, a question that associates 2 variables)
	
	

	
	The Hypothesis
	Set a hypothesis that corresponds to the selected research question
	
	

	
	
	The reason for the hypothesis in a serious manner
	
	

	
	
	Base the hypothesis on relevant scientific knowledge
	
	

	
	
	Base the hypothesis on correct scientific knowledge
	
	

	
	
	Formulate the hypothesis in a clear and relevant manner
	
	

	
	Designing the experiment
	Design the inquiry that examines the hypothesis
	
	

	
	
	Present the experimental phases in a detailed manner (including the control)
	
	

	
	
	Present the experiment in a clear and logical manner
	
	

	
	
	Submit a detailed list of the materials and the equipment that is appropriate for the planned inquiry
	
	

	The post-inquiry stage

30%
	Presenting the results
	Present the results in a clear and scientific manner (by using table, chart, graph, etc.)
	
	

	
	
	Interpret the observations and analyze the data
	
	

	
	Drawing the conclusion
	Draw conclusions that are based on the inquiry’s results
	
	

	
	
	Draw conclusions that refer to and are appropriate to all the inquiry’s results
	
	

	
	
	Explain and rationalize the conclusions while basing them on relevant and appropriate scientific knowledge
	
	

	
	
	Relate the conclusions to the research question
	
	

	
	Concluding group discussion
	Critically examine the results (precision of the measurements, the experiment’s limits, etc.)
	
	

	
	
	Critically refer to the conclusions (the correlation between the conclusion and the hypothesis)
	
	

	
	
	Following the experiment, formulate a new hypothesis or raise new questions
	
	

	The experiment’s report

5%
	Written expression
	Use a precise and proper scientific language throughout the report 
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